1-1-1, Higashimita, Tama-ku, Kawasaki-shi) from a readily available starting material, 3-cyano-1, 1-dimethoxypropane (1). The synthetic route is shown in Scheme-1.
Introduction
Jasmonoids such as cis-jasmone, methyl jascompounds as jasmine perfumes. Many reports were published on the synthesis of jasmonoids.1) In our previous papers, we reported the synthesis of jasmonoids and insect pheromone utilizing 3-cyano-1, 1-dimethoxypropane (1), methyl 4, 4 -dimethoxybutyrate (2) , and methyl 4-oxobutyrate (3) were good and readily available starting materials for the synthesis of jasmonoids. In connection with our studies on the preparation of terpenes, perfumery, and flavor substances, we reported in this paper jasmolactone by reactions of (1) or (3) with Grignard reagent. (4) , which was distilled to give pure 1, 1dimethoxy-cis-7-decen-4-one (4) (2.4g, 54%
1 H-NMR spectra of (4) were identical with those of the authentic sample.
4-Oxo-cis-7-decenal (5) was obtained in 90% yield from (4) in a simmilar manner as described
The IR and 1H-NMR spectra of (5) were in agreement with those of the authentic sample.
2-(cis-2-Pentenyl)-2-cyclopenten-1-one (6) was obtained in 60% yield from (5) in a simmilar manner as described in our previous
The cyclopentenone (6) was converted into methyl jasmonate (7) in 65% overall yield by The IR and 1H-NMR spectra of (7) were identical with those of the authentic sample.
A dry THF (15ml) solution of 1-bromo-cis- The IR and 1H-NMR spectra of (8) were in agreement with those of the authentic sample.
Results and Discussion
It was found that the treatment of 3-cyano-1, 1-dimethoxypropane (1) with dii. acid (1% HCl) gave no 3-cyanopropanal, but (1) almost polymerized. When (1) was refluxed in distilled in only 10% yield. Thus, methyl 4, 4-dimethoxybutyrate (2) was prepared in 80% yield by an alkaline hydrolysis of the cyano group of (1) and following esterification in methanol (Scheme-1).
The compound (2) was refluxed in distilled water for 8h to afford methyl 4oxobutyrate (3) in 90% yield.
The first step of synthetic process of methyl jasmonate (7) is a reaction of (1) with cis-3hexenylmagnesium bromide in dry THF to give 1, 1-dimethoxy-cis-7-decen-4-one (4) in 54%
yield. Deacetalization of (4) with 5% HCl gave 4-oxo-cis-7-decenal (5) in 90% yield. Cyclization of (5) with 1% NaOH afforded 2-(cis-2-pentenyl)-2-cyclopenten-1-one (6) in 60% yield. Michael addition of dimethyl malonate to (6) by using sodium methoxide in methanol and the successive decarboxylative hydrolysis of the ester group, and esterification with methanol, gave methyl jasmonate (7) in 65% yield. tained by an one-pot Grignard reaction of (3) with cis-3-hexenylmagnesiun bromide.
The detailed conditions for the hydrolysis were summarized in Table- 1.
Immediately after the addition of saturated
NH4Cl to a reaction mixture, the ratio of (8):
(9) was 7:3. When saturated NH4Cl was added to the reaction mixture and then stirred for a increased gradually. After 15h, the ratio of ( In conclusion, the methods for the synthesis c) The ratio of products was determined from gas chromatography. d) Yield as a mixture of (8) and 9). e) Yield of isolated product.
one-pot Grignard reaction. The utilization of (2) and (3) for the synthesis of perfumery and insect pheromone is under further investigation.
